A total of 677 serum samples were collected from cattle and buffaloes with different clinical conditions and suspected for leptospirosis included abortion, repeat breeding, jaundice, haemorrhagic mastitis and apparently healthy animals, from a private farm in Gujarat state. The serum samples were subjected to seroprevalence studies using MAT. The seropositivity was found to be 34.74 per cent in cattle and 54.14 per cent in buffaloes. Among the 12 serovars against which the serum samples were screened, only five serovars namely, australis, ballum, hardjo, hebdomadis and pomona were found to be prevalent among the cattle and buffaloes. Among the cattle breeds subjected in the present study, the risk of leptospirosis was more in exotic pure breeds (50.00 per cent), followed by indigenous pure breeds (34.38 per cent) and cross breeds (32.74 per cent). Amongst the three age groups studied, the risk of leptospirosis was more in the cattle of age group above seven years (55.88 per cent), followed by four to seven years (51.28 per cent) and below seven years (28.42 per cent). This study revealed more seropositivity in males (53.71 per cent) than in females (14.18 per cent). Among three breeds of buffaloes screened, the susceptibility to leptospirosis was found to be more in Murrah (58.25 per cent), followed by Pandhapuri (40.91 per cent) and Jaffrabadi (37.50 per cent). As regards the age of buffaloes, the seropositivity was found to be increasing with age group and results are very similar with the results observed in cattle. Among the buffaloes, the disease prevalence was observed more in males (57.89 per cent) than females (44.73 per cent).
cultures without autoagglutination were used as antigens in MAT. All the twelve serovars were used as antigen in MAT.
Microscopic agglutination test
The test was conducted following OIE (2004) in 96 well 'U' bottom titration plates (M/s. Laxbro, India).
Serum dilutions were made in deep well (96 well) dilution plates (M/s. Laxbro, India). To 980 µl of Phosphate Buffered Saline (PBS), 20 µl (1:50) of serum samples were added in individual wells. A volume 25 µl serum dilution (1:50) was added to each of the 12 wells in a row of 'U' bottom microplates. Similarly different samples were added in different rows. In the last row, only PBS 25 µl was added to all the wells which served as antigen control. Thus each row was corresponding to each sample. Twelve different antigens (25 µl) were added in all the wells columnwise; ie., antigen 1 in column 1, antigen 2 in column 2 and so on, the final serum dilution was considered for each well in 1 in 100. Last row served as control antigens. The plates were closed with lids and incubated at 37˚C for 2 h. A drop (5 µl) of mixture (final dilution of 1:100) was placed on grease-free slide and the wet preparation without cover slip was screened using 20X objective of the dark field microscope (M/s. Nikon, 200E Japan) for the presence of agglutination and/or reduction in number of organism in comparison with the respective antigen control. A 50 per cent reduction in the number of free leptospires in the test sample comparable with the respective antigen control was considered positive with or without agglutination.
Quantitative assay
Quantitative assay was carried out in 'U' bottom microtitration plates against the reacting serovars of leptospires. All the 96 wells were charged with 20 µl PBS. In the first well of each row, 20 µl of 1: 25 diluted (predicted diluted in PBS in a separate deep well dilution plate) serum samples were added and mixed well. Then equal volume (20 µl) was serially transferred upto 9 wells. From 9 th well 20 µl was discarded. A constant volume of 20 µl of the respective Leptospira antigen (2 x 10 8 per ml) was added in each row and incubated at 37˚C for 2 h. All final dilution mixtures (50, 100, 200, 400, 800, 1600, 3200, 6400 and 
Breed, age and sex wise distribution of leptospirosis in cattle
Among the cattle breeds subjected in this study, the risk of leptospirosis was more in exotic pure breeds (50.00 per cent), followed by indigenous pure breeds (34.38 per cent) and cross breeds (32.74 per cent). The seropositivity in exotic pure breeds was statistically significant at 5 per cent level than indigenous pure breeds and cross breeds ( Table -4 ). It was found that both Holstein Friesian and Jersey were equally susceptible to leptospirosis.
Among the Indian breeds of cattle, 2 Khillar cattle examined by MAT were found to be positive. The susceptibility to leptospirosis was high in Red Sindhi (66.66 per cent), followed by Gir (40.00 per cent), Kankrej (27.27 per cent) and Sahiwal (25.00 per cent). Among the cross breeds, the risk of leptospirosis was more in cross breeds of Red Sindhi (100.00 per cent), followed by Jersey and Kankrej The risk of leptospirosis was more in the cattle of age group above 7 years (55.88 per cent), followed by 4 -7 years (51.28 per cent) and below 4 years (28.42 per cent). The seropositivity in age group of above 7 years cattle was highly significant at 1 per cent level over age group of 4-7 years and below 4 years ( Table -4 ).
The prevalence rate was found to be high in males (53.71 per cent) than in females (14.18 per cent) ( Table -4 ). The seropositivity in males was highly significant at 1 per cent level than the females. 
Breed, age and sex wise distribution of leptospirosis in buffaloes
In this study a total of 133 buffaloes belonging to Murrah (103) Pandha puri (22) and Jaffrabadi (8) consisting of both sexes in various age groups were subjected to sero prevalence study (Table -4) . Among the buffaloes, the seropositivity was high in Murrah (58.25 per cent), followed by Pandhapuri (40.91 per cent) and Jaffrabadi (37.5 per cent) ( Table -4 ). The buffalo breeds have no influence statistically over the seropositivity to leptospirosis.
Age wise Leptospira seropositivity was 26.67 per cent, 77.05 per cent and 75.0 per cent in age group of less than four years, between four to seven years and above seven years respectively (Table -4 ). The seropositivity in the four to seven years aged buffaloes was highly significant at one per cent level than others. Among the buffaloes, the sero prevalence was observed more in males (57.89 per cent) than in females (44.73 per cent) ( Table -4 ). The sex wise influence in the seropositivity among the buffaloes was statistically not significant.
Discussion Leptospiral seropositivities in bovines
A total of 677 serum samples collected from cattle (544) and buffaloes (133) belonging to an organized private farm in Gujarat state were subjected to seroprevalence study against Leptospira Infection. A total of 34.74 per cent (189 Nos) cattle and 54.14 per cent (72 Nos) buffaloes were found seropositive against hardjo, hebdomadis, ballum, australis and pomona. Such studies in Gujarat state could not be observed from the available literatures. The results of this study provided information on the prevalence of leptospirosis among cattle and buffaloes in Gujarat state which is helpful to go for a suitable vaccine to control the disease.
Breed, age and sex wise distribution of leptospirosis in cattle
Data regarding the leptospiral seropositivity in various breeds, age groups and sex groups are scanty in literatures. Data available in organized farms provide more information compared to field conditions as the farmers do not maintain the information correctly. In order to identify breed, age and sex as risk factors of leptospirosis, the data pertaining to bovines maintained in an organized farm in Gujarat state was analyzed and presented in Table -3 & 4 .
Among the cattle breeds subjected in the present study, the risk of leptospirosis was more in exotic pure breeds (50.00 per cent), followed by indigenous pure breeds (34.38 per cent) and cross breeds (32.74 per cent). Nagarajan 9 found higher seropositivity in exotic cross breeds than indigenous breeds. Rao and Surendran 2 also recorded leptospirosis in exotic cattle, whereas
Varma et al. 10 and Nagarajan 9 reported more seropositivity among cross bred cattle than indigenous cattle.
However it is quite possible that exotic pure breeds and cross breeds are more susceptible due to poor disease resistance. In the present study, the association between Leptospira seropositivity and exotic pure breeds was statistically significant at five per cent level than indigenous pure breeds and cross breeds. Hence it is inferred that there was significant difference in seroprevalence amongst the cattle breeds. Amongst the three age groups studied, the risk of leptospirosis was more in the cattle of age group above seven years (55.88 per cent), followed by four to seven years (51.28 per cent) and below seven years (28.42 per cent) ( Table -3) . Similarly Salas 11 observed more frequency of positive reactions in above six years old cattle. Presscott et al. 12 reported seropositivity in older cattle and seronegativity in young animals. Generally older animals are more prone for diseases due to senility and immune exhaustion. The results of this study also revealed that the seropositivity in age group of above seven years cattle was statistically highly significant at one per cent level over age group of four to seven years and below four years. This study also revealed more seropositivity in males (53.71 per cent) than in females (14.18 per cent) which concurred with the findings of Miller et al. 13 . Thiyageeswaran 14 also reported more seropositivity in males (80.65 per cent) than females (67.50 per cent), but statistically there was no significant difference among the sexes which contradict the present study where the seropositivity in males was statistically highly significant at one per cent level than the females. However reason for such difference is not known. Breed, age and sex wise distribution of leptospirosis in buffaloes Seropositivity to leptospirosis was analysed on the basis of breed, age and sex in buffaloes (Table-4 ). Among three breeds of buffaloes, the susceptability to leptospirosis was
